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.REWINDER INCORPORATING A TAIL. SEALER:. 



DESCRIPTION 



Technical field 

The present invention relates to an automatic surface rewinder for the 
formation of rolls or logs of web material. Rewinders of this type are 
commonly used for the production of rolls or logs of paper which are 
subsequently cut to produce smaller rolls of toilet paper, kitchen.: towels and 
similar. . - 

Background art 

There are many known types of rewinders, based on the principle of 
- surface winding, for. the production of rolls or logs of web material. Some 
examples of these automatic surface rewinders (in other words,- those "in 
which the logs are formed automatically in rapid succession and the log in 
formation is rotated by contact with an external system of belts or rollers) are 
described in US-A-4,723,724, US-A-4,856,725, US-A-4,828, 1 95; : US-A- 
4,962,897, \ US-A-4,487,377, US-A-4,931 , 1 30.H US^A-5/i 37,225, 
US-A-5,248,i 06, US-A-5,368,252, GB-A-2. 105.688, WO-A-9421545. ! 

Some of these rewinders, for example those described in EP-A-0 580 
561 and EP-A-0 61 1 723 also produce logs without central winding cores. 

These rewinders produce a high number of -rolls per "unit of time, and 
these are subsequently discharged to the exterior of the rewinder and are 
collected in a sorter or in an intermediate storage receiver. Before it is 
possible to proceed to the cutting of each log into smaller rolls- and the 
subsequent packaging, it is necessary to glue the free tail edge of the web 
material wound on each log to prevent the unwinding of the end portion from 
causing problems in the subsequent phases, particularly in the packaging. 

For this purpose, the logs discharged from the rewinder and collected 
in the accumulators or sorters following the machine are conveyed 
individually to a separate and subsequent section of the "converting" line in 
which one or more machines are provided for the gluing of the free tail edge 
of the material of each roll, these machines being commonly called tail 
sealers. 

Examples of tail sealers are described in US-A-3,044,532, US-A- 
4,475,974, US-A-4, 963,223, US-A-5,242,525, EP-B-0 481 929, WO-A- 
9515903, WO-A-951 5902. 
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All the tail sealers have a station in which the free tail edge of the web 
material is unwound and positioned before the adhesive is applied. 

The necessity of having a rewinder, an intermediate accumulator or 
sorter and a tail sealer (which in turn comprises a station for the unwinding 
5 and positioning of the free tail edge to be glued and a gluing station), causes 
the line to have large overall dimensions and makes it, necessary to 
; , synchronize the different sections of the line with each other, resulting in high 
costs in respect of programming and control systems. These costs are 
. , accepted in plants with high output, of the order of more than 9-10 logs per 
io . minute, but cannot always be borne with lower outputs. 
Disclosure of invention 

The present invention is based on the idea of combining the winding 
and gluing of the free tail edge of the log in a single section of the processing 
; line, thus eliminating not only the intermediate accumulator or receiver, but 
15 , : also the station for the unwinding and positioning of the free tail edge of" the 

..:,.;w : : Essentially, ^according to the invention, Ahe log .. is caused to be 
m , discharged as soon as it is formed from the winding cradle of the rewinder, 
..,*;■. with the tail edge unwound, directly onto a discharge surface along which the 
20 adhesive is applied to the roll to close the free tail edge during the rolling of 
; the log on the discharge surface. The length of the free edge and the position 
of the adhesive on the roll are selected in such a way that as it is rewound the 
.. edge. covers the line of adhesive and extends beyond it by a few millimetres, 
forming a tab that can be picked up. In this way the dimensions of the 
25 processing line are reduced drastically and also the programming and 
operation of the line are considerably simplified. 

In practice, the method of winding according to the invention may 
!C - . comprise the phases of: 

- feeding the said web material to surface winding means; 
30 - winding a predetermined quantity of the said web material onto a roll; 
dividing the web material; 

discharging the roll formed by the said surface winding means, with a 
free tail edge of the said web material unwound from it, onto a 
discharge surface along which the said adhesive is applied to the 
35 cylindrical surface of the roll; 

starting the winding of a new roll while the previously formed roll is 
discharged and glued. 

The surface winding may be carried out by one of the conventional 
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.systems known at the present time. Preferably, the winding system which is 
used will comprise at least two winding rollers rotating in the same direction 
and forming between them a nip through which the web material to be wound 
passes. After the nip there is provided a winding area which is preferably 
formed by a third winding roller which is movable to permit and control the 
increase of the diameter of the log. If this winding system is adopted, at the 
end of the winding the web material is severed before the said winding cradle 
and the second winding roller is stopped to cause the completed roll to roll on 
it and to cause it to be discharged from the said winding cradle. By stopping 
the second winding roller, the roll can be discharged with a free edge of web 
material sufficiently long to allow convenient gluing, as will be shown more 
clearly by the following detailed description. 

To improve the control of the phase of discharge of the log from the 
Winding cradle, in this case it is advantageous to have the said first winding 
roller slowed down temporarily at the end of the winding, together with the 
rest of the machine, including the means of feeding the web material. 

In practice, the adhesive is delivered from a delivery slit provided along 
the discharge surface and extending parallel to the axis of the roll. 

The surface rewinding machine according to the invention comprises 
winding means forming a surface winding unit for the formation of the said 
rolls; before the said winding unit, means of dividing the web material which, 
at the end of the winding of a roll, sever the web material, thus generating a 
free tail edge of the web material wound onto the said roll and a free leading 
edge of web material for starting the winding of a subsequent roll; and a 
discharge surface after the said winding unit, onto which the formed rolls are 
discharged at the end of the winding. Delivery means are also disposed along 
the said discharge surface to deliver an adhesive to each of the said rolls 
when they roll on the said discharge surface, in order to glue the free tail 
edge of the web material wound on the roll, which is discharged by the 
winding unit onto the said discharge surface with the said free tail edge 
partially unwound. 

In practice, the discharge surface has an adhesive delivery slit 
extending parallel to the axis of the roll. The log collects the adhesive from 
the slit as it rolls over it. 

To obtain correct gluing of the free tail edge when the log rolls on the . 
discharge surface, it is useful for the web material to be severed at the end of 
the winding in such a way that a sufficiently long free tail edge is left unwound 
from the log. This may be achieved, for example, by providing before the nip 
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formed by the winding rollers a rolling surface forming with the surface of the 
said first winding roller a channel within which the winding of each roll starts. 
The web material is severed in the proximity, of the entrance of the channel. 

The severance of the web material may take place in various ways, 
5 depending among other considerations on whether the winding takes place 
with or without a centra! tubular core. Some examples of means of dividing 
. the web material are described below. 
Brief description of the drawings 

The invention will be more : clearly understood from the description and 
10 the attached drawing, which shows a practical and non-restrictive example of 
the invention. In the drawing, 

Fig. 1 is a side view, in partial section, of the processing line; 
Fig. 2 is a plan view through ll-ll in Fig. 1; 
Fig. 2A is an enlarged detail through IIA-lIA in Fig. 2; 
is Fig. 3 is an enlargement of the winding area; 

. Figs 4A-4D show successive phases of the winding and gluing of the 
free tail, edge of a log: 

Figs 5A-5D show schematically, in four successive instants of the 
operating cycle, a solution in which winding cores are used; 
20 Fig. 6 shows schematically a further embodiment of the invention with 

a winding core; and 

Figs 7 and 8 show a different embodiment in various phases of the 
operation. 

Detailed description of the invention 

25 The application of the invention to a compact processing line, in which 

the reel unwinding devices and the cutter which cuts the logs into smalier rolls 
are also present, is illustrated in the following description, and particularly 
with reference to Figs 1 to 4. This is intended to show how it is possible, by 
using the method and rewinder according to the present invention, to produce 

30 a line whose size is such that it can be entirely contained in a transport 
container. However, it should be understood that the inventive concept may 
also be applied to lines of different structure and configuration, for example in 
lines for the production of industrial rolls, in other words those of greater 
diameter. 

35 .With reference to Figs 1 to 3, the processing line, indicated in a 

general way by the number 1, comprises an unwinding station in which a reel 
of large diameter, indicated by B, of web material N is unwound so that it can 
then be rewound into logs or rolls whose diameter is equal to the diameter of 
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the product, intended for the end user. The reel B, with a central supporting 
axle A, is supported at both ends by a corresponding pair of idle support 
rollers 3, 5, and is held in this position by a third upper roller 7 supported by a 
bracket 9. The bracket 9 is hinged at 9A and has a counterweight 9B which in 
5 turn is hinged at 9A and . oscillates with respect to . the bracket 9. The 
counterweight 9B, in the angular position shown in Fig. 1, presses the bracket 
against a fixed stop 1 1 . The stop is in such a position that when the bracket 9 
presses against.it the roller 7 is in such a position as to hold the core A of the 
reel B in the correct unwinding position. 
10 The reel B is brought into this position by means of a pair of 

continuous parallel chains 13 which are located on the two sides of the 
machine, run around toothed wheels 15 and 17 and are guided by a 
corresponding curved guide 19. Each of the continuous chains 13 carries a 
support 21 designed to receive the corresponding end of the axle'A inserted 
15 into the core of the reel B. 

The two supports 21 and the guides 19 are shaped in such a way that 
they gently discharge the support axle A of the reel B onto the cradle formed 
by the support rollers 3 gncJ 5, this operation .being permitted by the 
anticlockwise oscillation of the bracket 9 which carries the third roller 7. When . 
20 the axle A of the reel B has been positioned at the lowest possible point 
between the rollers 3 and 5, the roller 7 is returned by the action of the 
counterweight 9B to the position shown in Fig. 1, thus avoiding the risk of the 
reel B moving backwards. A forward fall is conveniently prevented by the fact 
, that the roller 5 is disposed at a point higher than the roller 3. The core of the 
25 empty reel and the corresponding support axle A are then discharged from 
the seat 3, 5 by means of the said supports 21 which are made to move 
backwards by the chains 13. This movement is possible after the: axle A has 
been released by a manual movement of the counterweight 9B to the position 
indicated in broken lines in Fig. 1. This causes a sufficient anticlockwise 
30 oscillation of the bracket 9 and of the roller 7 to release the axle A. 

The reel B is unwound by means of a set of flat unwinding belts 31 
which are parallel to each other, only one of which is visible in the drawing, 
the others being disposed parallel to it. The unwinding belt 31 is run around a 
powered cylinder 33 and a set of pulleys 34, 35, 36, 37, 38, 39. The return 
35 pulleys 36 and 37 are mounted on a bracket 41 pivoted at 43 on the 
corresponding side member of the machine and connected to a cylinder and 
piston actuator 45. With this disposition, the tension on the unwinding belt 31 
is maintained when the diameter of the reel B varies. 
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The web material N, which is unwound from the reel as a result of the 
movement of the unwinding belts 31 and the friction between these and the 
external surface of the reel B, is run around the return cylinder 33 round 
which the belts' 31 run, and passes through an embossing unit 51 comprising 
5 a pair of embossing cylinders 53, 55. The cylinder 53 is supported by a pair of 
brackets 57 (only one of which is visible in Fig. 1) pivoted at 59 on the 
corresponding side member and pressed by a pneumatic actuator 61 against 
an adjustable stop 63. In the illustrated example, the embossing cylinder 55 
has a fixed axle. The embossing unit 51 may be omitted, in which case the 
10 web material N runs around a roller 52 indicated in broken lines in Fig. 1 . 

The web material N (whether embossed or not) then passes through a 
perforator unit 71, of a known type, which in the example shown in the 
drawing has a rotating perforating roller 73 with a plurality of blades 74 
interacting with a fixed blade 76 carried by a hon-rbtating roller or'beam 75, 
15 whose position can be adjusted by an actuator 77. The blades 74 or the blade 
76 are serrated." In a known way, the perforator 71 makers a set of equidistant 
perforation lines on the web material N which/ when processed in this way, is 
sent to a rewinding unit, indicated in a general way by the number 81. 

The rewinding unit 81 comprises triree Winding' rollers 83, 85 and 87, 
2b which are subsequently indicated as the first, secdnd and third winding roller 
respectively, and which rotate in the same direction (anticlockwise in the 
example). The web material is run around the first winding toller 83 and is 
wound to form a log L which, in the intermediate processing phase shown in 
Fig. 1, comes into contact with the three rollers 83, 85, 87. The winding takes 
25 place in a known way and will not be described in great detail here, since 
reference may be made, for example, to the European Patent Application 
published under number EP-B-0 580 561, whose content is incorporated in 
the present description. At this point it is sufficient to note that the increase of 
the diameter of the log L is permitted by the oscillation of the arm 89, which 
30 supports the third winding roller 87, about its pivot 91. The oscillation is 
controlled by the actuator 93 which can be of any kind and is shown purely for 
convenience in the form of a cylinder and piston actuator. The roller 87 may 
also be raised by the growth of the log being formed. Additionally, the winding 
of the initial core of the log takes place between the first winding roller 83 and 
35 a curved rolling surface 84 carried by an oscillating unit 86 pivoted about the • 
axis of the second winding roller 85. The oscillation of the unit 86 and 
consequently of the curved rolling surface 84 is caused by a cam 88 or other 
suitable system. As will be described in greater detail in the following text and 
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-. . as is moreover, already known from EP-A-0 580 561>at the end of the winding 
of a log the oscillating unit 86 oscillates in the clockwise direction and the 
rolling surface 84 is brought into contact with the upper roller 83. In this way 
the web material is gripped between the rolling surface 84 and the roller 83, 
5 and breaks, and the free leading edge thus created starts to wind onto itself 
between the roller 83 and the rolling surface 84, advancing towards the nip 
formed between the roller 83 and the roller 85 to complete the winding of the 
new log between the three . rollers 83, 85, 87. In this way a log L without a 
central tubular core is formed. 
' When the desired quantity of web material N has been wound onto the 

log, or when the log has reached the desired diameter or weight, the web 
material N is severed and the completed log L is discharged onto a discharge 
surface 101 . The precise process by which the log L is discharged at the end 
. of the winding will be described in the following text with reference to Figs 4A- 



, The discharged log L rolls on the discharge surface 101, passing over 
an adhesive delivery slit 103. The adhesive is delivered by a delivery device 
indicated in a general way . by the number 105 and disposed under the 
discharge surface 101 so that it glues the free tail edge of the log onto the 
P external surface of the log. The adhesive delivery device 105 is not described 
in detail, since it may be made, for example, according to one of the solutions 
described in EP-B-0 481 929, US-A-5,242,525, , US-A-5,259,910, WO-A- 
9515903. The principal characteristic of delivery devices of this type is that 
they interact with a log discharge surface, so that the gluing and the closing 
of the free tail edge take place simply by rolling on the discharge surface 101 
along which the transverse adhesive delivery slit 103 is provided. . 

A log closing roller 107 is provided near the end of the discharge 
surface 101. The position of the roller 107 is adjustable by rotation of a 
support arm 109 pivoted at 111 on the structure of the machine. The roller 
107 is rotated by a gearmotor 108 to cause the controlled rotation of the log, 
which passes between the roller 107 and the underlying discharge surface 
101, and consequently the closure of the free tail edge. The position of the 
roller 107 and of its pivot 1 1 1 may be adjusted in such a way that the contact 
between the log and the roller 1 07 takes place in the area of application of 
the adhesive. 

The log closed in this way is discharged into a cradle 121 of a cutter 
indicated in a general way by the number 123 (Fig. 2). In the cradle 121 the 
log L is made to advance by a pusher 125 towards a cutting head comprising 
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a rotating plate 127 keyed to a driving shaft 129 which rotates it at a 
substantially constant velocity. The pusher 125 is carried by a continuous 
chain 126 running around two wheels, one of which is powered by a motor 
128. 

.5 The rotating plate 127 supports a shaft 131 of a circular blade 133 for 

cutting the log L into rolls of the desired width. The rotation of the shaft 131 
and consequently of the blade 133 is obtained by means of a pinion 135 
keyed to the axle of the shaft 131 and engaging with a ring gear 137 coaxial 
with the axis of the plate 127 and integral with the fixed structure of the 
10 machine. The rotation of the plate 127 thus also causes the circular blade 133 
to rotate about its own axis. The cutter described above has a more simple, 
more compact and more economical structure than that of normal cutters for 
logs. / 

The rolls cut by the blade 133 are pushed by the pusher 125 towards a 
15 conveyor consisting of a pair of small belts of circular section 141 , 143, one of 
, which extends further than the other. The two small-belts : 1 41 143 are driven 
by.*a gearmotor 145 and discharge the rolls onto a conveyor which carries 
them to the packaging machine or other (not shown). The difference in length 
between the two belts permits the discharge of the trimmings, in other words 
20 of the two "si ices" .that are cut from the head and tail of the log. The trimmings 
are much narrower than the rolls and normally tilt, coming to rest on the small 
belts 141, 143 with their axis vertical, An adjustable smooth -bar 147, 
positioned at a higher : point than the small belt 141, as seen in the 
enlargement in Fig. 2A, is disposed after the small belt 141. The difference in 
height between the small belt 141 and the smooth bar 147 is* such that the 
tilted trimmings pass under the smooth bar 147, fall, and are collected in the 
area beneath. Conversely, the rolls continue to advance, being supported on 
one side on the smooth bar 147, which allows them to advance easily by 
sliding, and on the other side on the small belt 143 which continues to convey 
them towards the exit of the line 1. Should the trimming fail to tilt before 
reaching the smooth bar 147, it will tilt as soon as it comes into contact with it, 
owing to the small axial dimension of the trimming and the friction torque, 
which cause it to lose its balance and consequently to fall into the space 
between the smooth bar 147 and the small belt 143. 

The whole line described up to this point, with the sole exception of the 
small belts 141 and 143, the casing 140, and the guides 19 and 
corresponding chains 13 if present, may be housed in a transport container, 
having a length of 2200 mm, a height of 1950 mm and a width which in all 
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_cases is less than the largest dimension of the container.- 

This drastic reduction in size is obtainable also as a result of certain 
arrangements which are particularly useful for reducing the size of the line. In 
particular, a considerable reduction in length is obtained by the disposition of 
the gail sealer for the free tail edge, and of the corresponding delivery device 
105, directly at the exit from the winding area formed by the rollers 83, 85, 87. 
As a matter of fact, by contrast with conventional lines, in which the tail sealer 
for the free tail edge of the log has a station for unwinding and positioning the 
free tail edge for gluing, in the illustrated processing line the operations of 
positioning the free tail edge are carried out as the final phase of the 
rewinding process itself, in other words of the process which takes place 
between the rollers 83, 85, 87. 

The operations of discharging the completed log, gluing the free tail 
edge and starting the winding of the next log are illustrated in Figs 4A-4D. 
The procedures of this phase, known as the exchange phase, are as follows: 
the second winding roller 85 is slowed down considerably (beyond the values 
. of deceleration normally used in conventional rewinders), to zero velocity if 
necessary (Fig. 4A). The web material is gripped between the external 
surface of the roller 83 and the rolling surface 84 which is made to oscillate 
towards the roller 83. The web material N is torn along a perforation line as a 
result of the gripping and the rotation of the rollers 83, 87, in a way known to 
those skilled in the art, . and known in particular, for example, from the 
publications cited in the present description. In particular, the break may be 
achieved by making a portion of roller have a surface with a low coefficient of 
friction, on which the material N is gripped and made to slide backwards with 
respect to the movement of the roller, causing the break, followed by a portion 
of surface with a higher coefficient of friction, as described in EP-A- 0 61 1 
723, the content of which is incorporated in the present description. 

In this phase the speed of the machine, and in particular the peripheral 
velocity of the roller 83, are preferably reduced, with a consequent reduction 
in the speed of the feed of the web material N. The peripheral velocity of the 
roller 87 is also reduced proportionally, but is always kept higher than the 
peripheral velocity of the roller 85. The difference between the peripheral 
velocity of the roller 87 and that of the roller 85 causes the log L to roll on the 
roller 85 towards the discharge surface 101, until the log L ceases to be in 
contact with the roller 85 and is discharged onto the surface 101 (Fig. 4B). 

These operations are synchronized and controlled in such a way that, 
when the log L starts to touch the discharge surface 101, the length of the 
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free tail edge LL unwound from it is known and selected in such a way that, 
with allowance made for the subsequent rolling and consequently the gradual 
rewinding of the free tail edge on the log L, the log comes into contact with 
the transverse delivery slit 103 in the correct position to make the free tail 
edge adhere to the log in the proximity of the terminal line. For this-purpose, 
the severance of the web material is made to take place at a sufficient 
distance from the log L to give a sufficient length of the unwound free tail 
edge. Additionally, . to prevent the free - tail edge from being rewound 
excessively onto the log L while the latter is rolling towards the discharge, 
surface 101 and towards the delivery slit 103, the roller 85 is slowed down 
considerably or preferably brought to a halt. 

After the log L has touched the slit 103 and has consequently picked 
. up the adhesive C (Fig. 4C), the rolling continues until the free tail edge LL is 
rewound completely onto the log L and covers the line of adhesive C, thus 
being fixed to the log (Fig. 4D). At the same time, the speed of the machine is 
returned to the operating level. The roller 85 is returned to . the operating 
speed over a longer period, for the reason described below. The free leading 
edge created on the web material arriving from the reel B is wound onto itself 
in the channel formed by the rolling surface 84 and the surface of the roller 
83, to form the central part of the new log (Fig. 4B). This initial winding turns 
roll until they pass through the nip formed by the rollers 83, 85 (Figs 4C, 4D) 
and are inserted into the winding cradle formed by the three rollers; 83, 85, 87 
(Fig. 4D) to form the next log. The passage through the nip is caused by the 
difference between the peripheral velocities of the rollers 83 and 85, which 
continues for the time necessary for the insertion of the initial winding turns 
into the said cradle, owing to the fact that the roller 85 returns to the operating 
speed over a longer period than the rollers 83, 87. 

Figs 5A-5D show an embodiment in which the winding is done onto a 
tubular winding core T- Identical numbers indicate parts identical or 
corresponding to those described with reference to the preceding figures. The 
rolling surface before the nip between the rollers 83, 85 is indicated by 84X 
and is mounted on a unit 86X pivoted about the axis of the second winding 
roller 85. The number 88X indicates the cam causing the oscillation of the unit 
86X and consequently of the rolling surface 84X. The distance between the 
rolling surface 84X and the cylindrical surface of the roller 83 is greater than 
in the preceding case. The rolling surface 84X is associated with an elastic 
plate 151 which forms, together with a support 153, a holder for a tubular 
winding core T. In Fig. 5A, where a log L is in the initial phase of winding 
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between the rollers.83, 85, 87, the oscillating unit 86X is-in its lowest position. 
In this position a tubular core T is inserted, laterally for example, and guided 
by a fixed support surface 155 which temporarily forms - together with the 
support 153 - the core insertion holder. The insertion of the tubular core T, 
which has previously been provided with a line of adhesive parallel to its axis, 
may take place in a known way, for example as described in US-A-4,931,130. 
While the winding of the log L continues, the unit 86X is raised until it reaches 
a position in which the tubular core T is kept at a very short distance from the 
surface of the winding roller 83 and is held there by the elastic plate 151 and 
the stop formed by the support 153. At the end of the winding of the log L, the 
core T is brought up to the surface of the roller 83 (Fig. 5B) and then pressed 
against it (Fig. 5C) by the further oscillation of the unit 86X. In the position 
shown in Fig. 5C, the web material N is gripped between the core T and the 
cylindrical surface of the roller 83 with consequent breaking of : the web 
material N at a point intermediate between the gripping position and the 
completed log L The machine is synchronized in such a way that in the 
vicinity of the core T there is a perforation line such that the breaking takes 
' place at a point close to the tubular core T and hot close to the log L, to 
create a sufficiently long free 1 tail edge LL. The breaking is facilitated by the 
fact that four areas 83B with a high coefficient of friction (covered with 
abrasive cloth, for example) and, alternating with these, four areas 83A with a 
low coefficient of friction (made of polished steel, for example) are provided 
on the roller 83. The machine is synchronized in such a way that the tubular 
core T is pressed against a polished area 83A, while the perforation line on 
which the tearing takes places is located preferably in the area of transition 
between the area 83A on which the core presses and the area 83B with a 
high coefficient of friction adjacent to the former and after it with respect to the 
direction of advance of the web material. - 

When the tubular core T is pressed against the roller 83, it is made to 
rotate by the roller 83, and rolls along the rolling surface 84. The line of 
adhesive applied previously causes the free leading edge of the web material 
N to be fixed in such a way as to permit the start of the winding of a new log. 
The elastic deformation of the plate 151 allows the core to leave its holder 
and to roll on the rolling surface 84X. 

The completed log is discharged onto the discharge surface 101 and 
its free tail edge LL is glued by the procedure described previously with 
reference to Figs 4A-4D. 

In an alternative solution, the core T may be free of adhesive and the 
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winding starts with,the aid of one or more sets of. nozzles, in a known way. 

Fig. 6 shows a solution for winding with a tubular core, in which the 
web material is broken by a member dedicated to this purpose, instead of by 
the pressure of the core. In this solution, a rolling surface 84Y, which is fixed 
5 instead of oscillating, is disposed before the nip formed between the two 
rollers 83, 85. This terminates in a holder 157 into which a tubular core T, 
which may have been previously provided with a line of adhesive, is inserted 
laterally. When the log L has been completed (the instant shown in Fig. 6), 
" the tubular core T is pushed against the roller 83 by a pusher 161 carried by 

10 an oscillating unit 163 pivoted at 165 on the structure of the machine and 
driven by a cylinder and piston or equivalent actuator 167. The oscillating unit 
163 also carries a presser 169 which, when the core is pushed by the pusher 
.161 against the external surface of the roller 83, grips the web material N 
between the presser 169 itself and the surface of the roller 83, causing the 

15 breaking of the web material N and consequently, the generation of the free 
tail edge LL to be wound and glued onto the completed log L and the free 
leading edge which is fixed to the incoming tubular core T. In this case also, 
the roller 83 has portions of surface 83A, 83B with low and high coefficients of 
friction respectively. The tubular core T is then made -to advance by rolling 

20 along the channel formed between the cylindrical surface of the roller 83 and 
the rolling surface 84Y until it reaches the nip between the rollers 83 and 85. 

Figs 7 and 8 show a further embodiment of the invention, in Which the 
logs are again formed on a tubular core. Parts identical or equivalent to those 
in Fig. 6 are indicated by the same reference numbers. In this embodiment, 

25 the, means for dividing the web material N comprise an elastic plate or a 
plurality of parallel elastic plates 181 carried by an oscillating system 183 
hinged about an axis which, in the example illustrated, coincides with the axis 
of rotation of the roller 85 (but which may, obviously, be positioned 
differently). The oscillation is caused by an actuator 185. 

30 During the winding of a log L, the elastic plate 181 is held in the 

position indicated in broken lines in Fig. 7, while a new tubular core T is 
brought into the holder 157 indicated in broken lines in Figs 7 and 8. When 
the log L has been completed, the elastic plate 181 is brought -into contact 
with the web material N running around the roller 83, and the tubular core T is 

35 pushed by the pusher 161 towards the entrance of the channel formed 
between the surface 84Y and the roller 83 and against the latter. The further 
pressure of the elastic plate 181 against the external surface of the roller 81 
by means of the actuator 1 85 causes a flexional deformation of the plate (Fig. 
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_ 8) and a .consequent backward sliding of its end with respect to the direction 
of advance of the web material N. This causes the breaking of the web 
material on the perforation line which is immediately after the point of contact 
of the elastic plate 181. In this case also, the roller 82 is provided with 
portions of surface 83A and 83B with, low and high coefficients of friction 
respectively. The elastic plate 181 touches the web material N next to a 
portion of surface 83A with a low coefficient of friction, so that the web 
material N can easily slide backwards as a result of the flexing of the elastic 
plate 181 and form a loop NA between the elastic plate 181 and the new 
tubular core T. 

... The free edge formed in this way can be applied to the new tubular 
core T by means of an adhesive previously applied to the core itself or by 
means, of a suitable system of nozzles which generate air blasts (not shown). 

In the embodiment shown" ihFigs 7 "arid 8, the severance of the web 
material N may take place even with the roller 83 completely halted, since the 
. movement caused by the flexing of the elastic plate 181 is sufficient to cause 
the breaking of the. web material. The solution described here therefore 
.enables the web material N to be broken even with the machine stopped. 

It should be understood that the drawing shows only an example 
provided solely as a practical demonstration of the invention, and that this 
invention may vary in its forms and dispositions without departure moreover 
from the scope of the guiding concept of the invention.: Any presence of 
reference numbers in the attached claims has the purpose of facilitating the 
reading of the claims with reference to the description and the drawing, and 
does not limit the scope of protection represented by the claims. 
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Claims 

1 . Method of surface winding of a web material (N) to form a roll (L) in 
which, at the end of the winding of the said roll (L), the web material is 
5 severed to form a free tail edge (LL) and a free leading edge for the start of a 
subsequent roll, and the completed roll is subsequently discharged onto 
gluing means which apply an adhesive to the wound material/ the free tail 
edge (LL) being rewound and covering the applied adhesive while the roll is 
discharged. 

10 2. Method according to Claim 1, including the steps of: 

feeding the said web material (N) to surface winding means (83, 85, 
87); 

winding a predetermined quantity of the said web material to form a roll 

• • (L); . "• ■ ' 

15 * - dividing the web material; 

discharging the roll formed by the said surface winding means, with the 
free tail edge of the said web material unwound from it, onto a 
discharge surface (1 01 ) along which the said adhesive is applied to the 
said roll; 

20 - starting the winding of a new roll while the formed roll is discharged 
and the free edge is glued onto it. 

3. Method according to Claim 1 , in which: 

the said roll (L) is formed, at least in the terminal winding phase, 
between a first, a second and a third winding roller (83, 85, 87), the 
25 said rollers rotating in the same direction and forming a surface 

winding cradle, the web material being guided on the first winding roller 
(83); 

at the end of the winding the web material is severed before the said 
winding cradle and the second winding roller (85) is stopped to cause 
30 the completed roll (L) to roll on it and to cause it to be discharged from 

the said winding cradle. 

4. Method according to Claim 3, in which, at the end of the winding, the 
speed of feeding of the web material is temporarily reduced. 

5. Method according to Claim 2, in which the said adhesive is delivered 
35 from a delivery slit (1 03) provided along the said discharge surface (101) and 

extending parallel to the axis of the roll. 

6. Method according to Claim 5, in which the said web material (N) is 
severed before the formed roll (L), leaving a free taii edge of web material 
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unwound from the said roll and having a length such that the roll (L) by rolling 
comes into contact with the said delivery slit (103) when a portion of the said 
free tail edge of the web material is still unwound from the roll, the said free 
edge being sufficient to cover, when wound onto the roll,, the adhesive applied 
to the roll (L). . 

7. Method according to one or more of the preceding claims, in which at 
the end of the winding of a log the feed of the web material (N) is temporarily 
halted and the web material is severed, causing it to slide backwards on the 
surface of the first winding roller (83). 

8. - .. Surface rewinder for winding a continuous web material (N) into rolls or 
logs (L), comprising: 

winding means (83, 85,, 87) forming a surface winding unit for the 
formation of the said rolls; 

before the said winding unit, means, of dividing the web material, 
which, at the end of the winding of a roll (L), sever the web material 
. (N), thus generating a free tail edge of the web material Wound onto 
the said roll (L) and a free leading edge of web material (N) for starting 
the winding of a subsequent roll; and ,,;.o.- 
a discharge surface (101) after the said winding unit,, onto which the 
formed rolls are discharged at the end of the winding, - • :u 
characterized in that delivery means (103, 105) are disposed along the said 
discharge surface (101) to deliver an adhesive to each of the said rolls when 
they roll on the said discharge surface, in order to glue the free tail edge (LL) 
of the web material wound on the roll (L), which is discharged by the winding 
unit onto the said discharge surface with the free tail edge partially unwound. 
9. Rewinder according to Claim 8, in which the said discharge surface 
(101) has an adhesive delivery slit (103) extending parallel to the axis of the 
roll (L). 

" °; Rewinder according to Claim 8, in which the said winding unit 
comprises a first, a second and a third winding roller (83, 85, 87), which rotate 
in the same direction and form a winding cradle for the formation of the said 
rolls, with driving means which rotate the said winding rollers, the web 
material (N) being run around the said first winding roller (83), and in which 
the said driving means cause a temporary stop of the rotation of the second 
winding roller (85) at the end of the winding of each roll. 
11. Rewinder according to Claim 10, in which the said actuator means 
cause, at the end of the winding of each roll, a temporary slowing down of the 
rewinder and of the web material (N). 
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12. Rewinder according to one or more of Claims 8 to 1 1 , in which the said 
winding unit comprises at least a first and a second winding roller (83, 85) 
forming between them a nip through which the said web material (N) passes, 
and in which is disposed, before the said nip, a rolling surface (84, 84X, 84Y) 
5 forming with the surface of the said first winding roller (83) a channel within 
which the winding of each roll starts. 

13.. Rewinder according to Claim 12, in which the said rolling surface (84, 
84X) is movable with respect to the said first winding roller (83). 

14. Rewinder according to Claim 12 or 13, in which the said rolling surface 
10 (84X, 84Y) is associated with a holder into which are inserted in succession 

winding cores (T) on which the rolls (L) of web material are formed. 

15. Rewinder according to Claim 13 and 14, in which the said holder has 
an elastically deformable member (151) for retaining the winding core (T), this 
member being deformed and releasing the core into the said channel when 

15 the rolling surface (84X) is moved towards the said first winding roller (83), 
bringing the said core (T) into contact with the surface of the said first winding 
roller. . ■■■-<:- : -«br- : '■■ •• ■■ ■ ..= , • ' ' 

16. Rewinder according to Claim 12 and 14, in which the said holder (157) 
is associated with a pusher member (161) which pushes the core out of the 

20 holder against the surface of the said first winding roller (83). 

17. Rewinder according - to Claim 16, in which the said pusher member 
(161) is associated with a presser (169, 181) which, when the core (T) is 
pushed against the surface of the first winding roller (83), presses the web 
material (N) against the surface of the first winding roller (83) at a point 

25 intermediate between the completed roll (L) and the point of contact between 
the core pushed by the said pusher member and the first winding roller (83). 

18. Rewinder according to Claim 17, in which the said presser (181) 
consists of a flexible elastic plate which, by pressing the web material (N) 
against the first winding roller (82), causes it to move backwards slightly and 

30 consequently to break. 
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FIG. 5 A 



WO 97/32804 

# 



6/11 



PCT/IT97/00047 




WO 97/32804 

• 



7/11 



PCT/IT97/00047 




WO 97/32804 

• 



8/11 



PCT/TT97/00047 




WO 97/32804 PCT/IT97/00047 

10/11 



FIG. 7 



76S 

I I N 



WO 97/32804 PCT/IT97/00047 
' ^— 11/11 




INTERNATIONAL SEARCH REPORT 



il Application No 

T 97/00047 



A. CLASSIFfCATION OF SUBJECT MATTER 

IPC 6 B65H19/29 



f According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 B65H 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5 242 525 A (BIAGIOTTI) 7 September 
1993 

cited in the application 

see column 4, line 6 - line 26 

see column 5, line 20 - line 64; figures 

WO 94 21545 A (FABIO PERINI S.P.A.) 29 

September 1994 

cited in the application 

see page 8, line 6 - page 13, line 7; 

figures 1-8 



1-3, 

5-10,12, 
14,16 



1-3, 

5-10,12, 
14,16 



1 



□ 



Further documents are listed in the continuation of box C. 



|X I P**a* family members are listed in annex. 



Special categories of cited documents : 

A' document defining the general state of the art which is not 
considered to be of particular relevance 

E* earlier document but published on or after the international 
filing date 

document which may throw doubts on priority c!aim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

document referring to an oral disclosure, use, exhibition or 
other means 

document published prior to the international filing date but 
later than the priority date claimed 



T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y* document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document ts combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



19 June 1997 



Date of mailing of the international search report 



" * 07. 97 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: ( + 31-70) 340-3016 



Authorized officer 



David, P 



Form PCT/ISA/210 (tecond sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



Ion on patent family members 



iai Application No 

T 97/00047 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 5242525 A 



07-09-93 



WO 9421545 A 



29-09-94 



IT 


1252896 


B 


05-07-95 


AT 


106354 


T 


15-06-94 


CA 


2081851 


A,C 


09-05-93 


DE 


69200163 


D 


07-07-94 


DE 


69200163 


T 


06-10-94 


EP 


0541496 


A 


12-05-93 


ES 


2053352 


x 


16-07-94 


IL 


103623 


A 


28-11-94 


JP 


5270708 


A 


10-10-93 


ICR 


9511429 


B 


t/*T XVJ -/J 


IT 


1262046 


B 




AU 


6512594 


A 


11-10-94 


BR 


94O61O0 


A 


19-12-95 


CA 


2158751 


A 


29-09-94 


CN 


1119848 A 


03-04-96 


EP 


0694020 


A 


. 31-01-96 


FI 


954449 


A 


11-10-95 


II 


108955 


A 


12-09-96 


JP 


8507997 


T 


27-08-96 


PL 


310797 


A 


08-01-96 



Form PCT/IS A/210 (patent family annex) (July 1992) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



